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1. A method for percutaneously performing a 
foraminotomy or other surgical procedures in the spine 
of a human patient, comprising the steps of: 

(a) posteriolaterally entering a patient's 
back through a puncture wound adjacent to the spine and 
spaced laterally therefrom, to contact a predetermined 
position on the spine, said wound extending between the 
transverse processes of adjacent vertebrae; and 

(b) conducting a foraminotomy or other 
surgical procedure on the spine by manipulating 
instruments through the puncture wound; 

(cj wherein in steps (a) and (b) 
substantially no removal of healthy tissue is squired 
to allow visualisation of and access to the foral of 
the patient. 

14. A method for percutaneously performing a 
foraminotomy or other surgioal procedures i„ ^ Spine 
of a human patient, comprising tha steps of: 

(a) posteriolaterally inserting a cannula 
through a patient's back adjacent to the spine and 
spaced laterally therefrom, to contact a predetermined 
position on the spine, said cannula inserted between 
the transverse processes of adjacent vertebrae, and 

(b) conducting a foraminotomy gr other 
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surgical procedure on the S pi„ e Jby manipulating 
instruments through the cannula; 

(e) wherein in steps fa) and (b) 
substantially no removal of healthy t issU6 is required 
to allow visualization of and access to the foramen of 
the patient. 

ft*. V\ * aeth ° d ^ pevcutan ^usly performing a 
foraminotomy or other surgical procedures in the spine 
of a human patient, oomprising the steps of : ' 

(a) Picturing the patient's nack at a 
location approximately x to a centimeters from the 
midline of the bac* and spaced laterally herefrom 
said puncture extending between the transverse 
processes of adjacent vertebrae, and creating an 
opening to the transverse proc ese of a vertebrae- 

advancing I* * cai ™ ia *** the opening and 

advancing the cannula to the transverse process and 
lateral face of the facet * ! 

racet joint of the vertebrae; 

cannula; ^ Vie ^ into the 

the intervertebral foramen of the vertebrae; and 
«. 4 , Performing a foraminotomy or other 

surgical procedure through the cannula; 

(g) wherein in steps C a) through tt\ 

the patient " ' ^ *» «• *—« « 
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Urtfl °f tp- iBvanaan 

and J£ fT* inVenti °" rel " teS to *1~ «*«-». 
and *ore partxcmarly to an arthroecopio wthod f » 
Pertoraina fora» in al anrgica! procedure m . spin " of 
a hunan patient. pine of 



Certain pathological conditions of the spine 

Ugaaantu. flavna and on the anterior aide iTJT 

ia naoeaaary to J,, * ^ «** " 

aaount of I9E inotslon ' reSB « » large 

p"tCt° s l; ; i n0t dir8 ° tly re5 ™* 'or the 
a condition, and reaove a portion of the 



inferior articular process or an adjacent portion of 
the vertebrae in order to reach the foramen. Removing 
these vertebral structures causes spinal instability. 
When a portion of the bony structure of the vertebrae 
is not removed, inadequate decompression of the foramen 
occurs which does not alleviate a patient's pain. 
Further, the presently used open back surgical 
procedure subjects the patient to risk of infection, 
scarring, damage to unaffected structures, hospital 
stays of several days or more and extensive 
rehabilitation. 

It would be advantageous to have an arthroscopic 
surgical procedure for treatitg areas of pathology 
found in the foramen which can be approach through 
incisions of less than 3 centimeters while resecting a 
minimum of soft tissue, and only that bony tissue which 
is directly responsible for the patient's symptoms. 

It would also be advantageous to have a procedure 
that can be carried out under local anesthetic in which 
the patient can leave the hospital on the day of the 
surgery without incurring an overnight stay and avoid 
extensive rehabilitation. 



r of tho t pygnt 1 > n 
The invention is directed to a novel method for 
performing arthroscopic surgical procedures in the 
foramen of a spine of a human patient without removing 
any or a substantial amont of healthy tissue, in the 
method of the present invention, a surgeon 
posteriolaterally enters a patient's back through a 
puncture wound, adjacent to and spaced laterally from 
the spine, to contact a predetermined position on the 
spine. *he wound is generally less than three 
centimeters in length, perferably between about 0.S0 to 
2.50 centimeters, and extends between the transverse 



processes of adjacent vertebrae. Jfce surgeon than 
conducts a f oraninotony or other surgical procedure i„ 
the area of the rora» M hy manipulating instrunents 
through the puncture wound. 

m an alternate enbodlaent, a cannula can he 
Ulserted through the puncture wound and advanced to the 
Reverse process and lateral £a<Je „ f ^ 
of a vertebrae with the procedures helng perforj hy 
nanipulating the instrunents through the ca^ula. 
Viewmg »ea„e can he introduced through the cannula eo 
« to allow v^ual^ation of the vertebral canal with 

T^TT " Mm, " U aU " lD9 f « *S-tabll" y 
in ^angulation to accomodate a cephaled to caudad end 
horizontal to vertical line of vision. i„ . Dr . f „ . 

«- — U hes en outer dia^T 
between about o. S o to 3 .oo centineters, an inner 
disaster of between about 0.40 to 2. 9 o centineters. end 

Tto 10 "J' ™ Patl ' ntS ' —»"Y ^tween about 

inventron include foresaw decompressions 
d^seectonxes, fusions and the delivery of 
pharmaceuticals end bio-active devices. 

Br i ef l)^rinMo„ nf ^ . ff Tr rl|lnl 

with the acoo»panyi„g drawings, i, which: 

. spC^iL 1 ; a pMterior pian «~ - « - 

vertebrTof \£ s' « *» 

rcecrae of the sp i nal collmn of FJ(?< ^ 



FIGURE 3 is a pictorial view of a patient in a 
position for spinal surgery; 

FIGURE 4 is a partially exposed schematic view of 
the placement of an incision in a patient's back; 

FIGURE 5 is a cross-sectional view of the site 
line 3-3 of FIG. 4 showing a cannula inserted in the 
incision illustrated in FIG. 4; 

FIGURE 6 is a posterior plan view of two adjacent 
vertebrae of a human spina illustrating the preferred 
location of a cannula used in the present invention; 

FIGURE 7 is a fragmentary sectional view of a 
cannula used in the present invention; 

FIGURE 8 is a side plah view of cannulas used in 
the present invention. 

Petajlad pegpnPtlnn of »»fAr^ R mbod^ J- 

Before describing the invention in detail, 
reference should be made to FIGs. 1 and 2 which 
illustrate the anatomy of a portion of a human spine 
generally designated by reference numeral 10. A human 
spine io is made up of individual vertebrae 12 and each 
vertebrae 12 includes a centrally located, outwardly 
projecting spinal process 14. Located at the superior 
end of ea ch vertebrae 12, and extending laterally from 
each side, is a transverse process IS. Also at the 
superior end of the vertebrae 12 are two of upwardly 
projecting processes called the superior articular 
facets is. The SUperior articular facets 18 interlocJ; 
with two inferior articular processes 20, which are 
found on the inferior end of each vertebrae 12, forming 
the facet joint 19. 

The space between the superior facet 18 and the 
inferior process 20 of each vertebrae 12 is called the 
lamina 22. A pedicle 24 attaches the above described 
vertebral structures to a vertebral body 26 illustrated 
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in PIG. 2. whan individual vertebrae 12 are joined 
together as they are in a human spine 10, an opening is 
created between the pedicles 24 of adjacent vertebrae 
12. This opening is called the intervertebral foramen 
28 as shown in PIG. 2. The vetebral foramen of the 
vertebrae 12 form fche vertebral canal IS of the Spine 
10 through which the spinal cord passes ♦ Individual 
nerve roots pass through each intervertebral foramen 28 
between the vertebrae 12. 

As can be appreciated from the illustrations of 
the spine 10 in figs, l and 2, pathological conditions 
in the area of tha foramen 28 are difficult areas to 
reach and operate on because of their location and 
placement in relation to the spinal cord and nerve 
roots. 

The present invention is directed to a method for 
performing arthroscopic spinal procedures in the 
foramen 28 of a spine 10 of a human patient without 
removing substantial amounts of healthy tissue such as 
the inferior articular process 20, portions of the 
lamina 22, or ligaments. 

In the procedure in accordance with the invention, 
a patient P is positioned prone on an operating table 0 
and a fluoroscope F is moved into position as 
illustrated in PIG. 3. with the use of the fluoroscope 
P, the midlines of the transverse processes 16 of 
adjacent vertebrae 12 at the level of interest is 
located and the skin of the patient's back B is marked 
along the centerline of the vertebrae 12. A puncture 
wound or incision 30, generally less than 3 centimeters 
in length and perferabiy between about 0.50 to 2. So 
centimeters, is made in the posterolateral portion of 
the patient's back B, adjacent to tha spine and spaced 
laterally therefrom as shown in FIG.4. The incision 30 
is placed generally about from l to 8 centimeters from 



the airline M of the patient's back B depending on the ^ C 

bone structure of the patient p. 

The incision 30 is carried through the skin, the 
subcutaneous tissue, and the fascial envelope of the 
dorsal musculature of the patient's back B. A 
surgeon's finger or other blunt instrument is 
introduced into the incision 30 and the muscle fibers 
are bluntly dissected longitudinally to allow the 
transverse process 22 to be palpitated with the finger 
or blunt instrument. The lateral face of the facet 
joint 19 is also palpated with the finger. 

The incision 30 can be kept open with retractors 
(not shown) or, in a preferred embodiment, a cannula 32 
is used, if the cannula 32 is used, a blunt bullet- 
nosed trocar 33, of a kind routinely used in surgical 
procedures and commercially available and slightly 
smaller than the diameter of i>he cannula 32, is passed 
into the incision 30 and directed at an angle of 
approximately 30 « - „• from the vertical axis of the 
midline H of the patient's back B. The trocar 33 is 
not passed deeper than the level of the intertransverse 
membrane. 

The cannula 32, of the desired diameter and 
appropriate length for the thickness of the patient's 
tissue,, is then passed over the trocar 33 (FIG. 5) . 
The cannula 32 is positioned between the transverse 
processes ie of adjacent vertebrae 12 and is advanced 
to rest upon the lateral face of the facet joint 19 as 

froml r " FIGS ' 5 ^ *' ^ 33 is — ed 

from the incision 30. 

A device which allows for directly viewing the 
area to be operated on is inserted into the cannula. 
The viewxng device can be a microscope, magnifying 
loops x» near-coaxial illumination, fiberoptics or any 
other viewing system. 



Bipolar electro*,,*^ is raed to cautariae the 
a talents « the intertranaverse J^LT 
along the adjacent nargin, of the transveraa p.cceaaea 
» «« «U as the Utaral face of the facet JointT 

aetach the nuscle frotn i->,~ 

the facet joint L I Ltrr " W 

or the foral ,an 28 ,„„T then enters <*• *«a 
<not aho W) are L'J^T * ^ ~~ 

vlll reveal th* « E *P*«*tion and observation ' 

reveal the nerve root itself • a. 

a p= rtlon of th , ve ^" ' **? lnta "«'^al 

iiea in the fora„ lnal "ea PrtW8w *«' 

the central neural aac «„, Visuallze «rectly Into 
Poaaihie to Pel P it l ata XrarSJtrr ' " * 
helo. the entry to the vertehraTcal" ls » 
order to vteuaua. thia area lot T£l "T"' in 
is necessary to enp l0 y "L j I ln =P«*ien, it 

««- which can toners * ^ 

~ ™ P ecCt« ^:r.ir /or eephaud 

osteophytes or the ^=et j^Tcan 'i? 1 "" 
throu ? h the Incision m " 1,0 res «*ed 

- or:: 1 - r ; s : — 

appropriate w" " ** peEt<ttM " «<* the 

ie also poeaL t 1^"' « «* K. it 



unilateral approach if the pathological condition in 
the area indicates that the procedurs needs to be 
carried out using two SBa u er canni4la wlth th - g 
approach. Additionally, the delivery of 
pharmaceuticals and bio-active devices, such as 
genetically engineered drugs, can be introduced into 
this area through the cannula 32. 

When the surgical procedure is completed, the 
cannula 32 is removed and the incision *o can be closed 
with one or two interrupted subcutaneous sutures a nd an 
adhesive strip. 

the «« la 3S t0 ba MgU(1 
Btta an extensive range » that the line of visicu 
nay ha varied cephalad to caudad and horizontal to 
vertical. There are no structural restraints to hanper 
this e*ten Sl ve rang, of angulation. The placement of 
the cannola „ also aUovs the J^""* 
virtually straight down or at approximately a eo- angle 

the patent's hack in order to loo* into the fora».„ 28 

di o^r V ^ ^ ~ "* ^ 
dxao area. The cannula'* « location between the 

b '" i 01 " " I*™-- the cannula 32 £ rc penetrating 
helow the level of the intertranaverae plane. 
fo™JV prefetred amhodinent, the cannula 12 is 

IZT Z°V " oc0Bpatibla Mtttla1 ' M=h - 

portion « V ° f 3 Cyllndrlcal *>*• with a hody 
anf a 1 ' °° llar as H^trated in figs. J 
and a. The exterior eurf.ce of the ooller he. . 
juried roughened eurface which allow. "urgenT* 
hotter grip the collar 36 of the cannula M ,3 "» „ 

rir cTurT a " ^ ' *«~ ' ^ 



The cannula body 34 ha. * «. 
su**** 10 , an lnter nal bora or 

surface 38 and an external surface 40 with * 

dimeter la perilolf h ! lnter, ' al ««• 

«* «lV tfc., bony tIs « in J 3 J™-» « «t tissue, 

maer local aaesth.fi- ,.. ™ to "* °«ried oat 
to. patieot „ tTl " a " d r80,,iv » *"<>r»tion fro* 
l«v. th. hospital o„\„ WS We Mtiont f 

« the invents descr bed * """""a- 

*- the .pint or X ~* " ail " ith0ut 

« the ao= Mpa „ ylng cl tJ f ^ lm "" tio " - -* forth 



THE CLAIMS DEFINING THE INVENTION ARB AS *OLLOW S . 

ft».W perCutaneous ^ Performing a 

0 f f ° r rr Y * ^ aUrgiCal in spine 

of a human patient, comprising the steps of: 

bat » * U) posteriol ^eraliy entering a patient's 
bac* through a puncture wound accent to the spin * and 
spaced laterally herefrom, to contact a predetl^d 
Position on the spin., said wound extending betw^n t he 
transverse processes of adjacent vertebrae; and 

(b) conducting a foraminotomy or other 
surgical procedure on the spine by gating 
instruments through the puncture wound; 

<c) wherein in steps fa} and (b) 
substantia^ no reaoval of healthy 
to allow vxsualization of and access to <-h * 
the patient. 5 ° the foraiaen of 

2. The method of claim i fur**w , . 

procedure under fluoroscopic x . ra j,, " rgl0al 

steps « s Beth °' ° £ ^ ~i„ g tha 

Patient's to*? ^ m ° f * * e 
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(e) passing a cannula over the trocar and 
advancing it to the lateral face of the facet joint of 
the vertebrae; and 

(f ) removing the trocar from the wound. 

s, The method of claim 5, wherein the cannula 
has an outer diameter between, about 0.50 to 3-00 
centimeters and is of a length between about 2.0 to 
10.00 centimeters. 

7. The method of claim 6, wherein the cannula 
has an internal bore of between about 0.40 to 2.90 
centimeters. 

8. The method of claim 5, wherein the cannula is 
adjustable in its angulation to accommodate a cephaiad 
to caudad and horizontal to vertical line of vision. 

9. The method of claim 1, further comprising the 
step of visualizing certain areas for direct inspection 
with viewing means having the capability of turning 
corners. 

10. The method of claim 1, wherein the 
foraminotomy includes decompressions. 

11. The method of claim 1, wherein the 
foraminotomy includes discectomies. 

12. The method of claim 1, wherein the other 
surgical procedures include fusions. 

13. The method of claim 1, wherein the other 
surgical procedures include the delivery of 
pharmaceutical and bio^aetive devices. 
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1 14. A method for percutaneously performing a 



__w.w^j i.ui.jiu,ng a 

2 f oraminotoay or other surgical procedures in the spine 

3 of a human patient, comprising the steps of: 

4 (a) posteriolaterally inserting a cannula 
through a patient's back adjacent to the Sp i ne and 
spaced laterally therefrom, to contact a predetermined 
position on the spine, said cannula inserted between 
the transverse processes of adjacent vertebrae; and 

(b) conducting a foraainotoay or other 
surgical procedure on the spine by manipulating 
.11 instruments through the cannula; 

12 < e > wherein in steps fa) and (b) 

13 substantially no removal of healthy tissue is required 

- titzzr liz * tlon of and to the *— * 

1 13. The method 0 f ciaia 14, further comprising 

2 the step of viewing the foraainotomy or other surgical 

3 procedure under fluoroscopic X-ray. 

1 16. The method of claim 14, wherein the puncture 

3 rtr lncision generaiiy iess 3 c ^-te" 



wound 1 !* aeth ° d ° f Clai ° 

wound is between about 0.50 to 2.50 centimeters. 

the st l e P8 7; aeth ° d ° f CUi ° 

and dir fiC M fd) PaSSing 8 tr ° Car int0 the P unctu ^ «»nd 
30 to Is t g ^ tr0 " r 8t an 0£ proximately 

pat^r^v vemcai 11x18 ° f a ^ «* * 



(e) passing the cannula over the trocar and 
advancing it to the lateral face of the facet joint of 
the vertebrae; and 

(f) removing the trocar from the wound. 

19. The method of claim 14, wherein the cannula 
has an outer diameter between about 0*50 to 3:00 
centimeters and is of a length between about 2.0 to 
10.0 centimeters. 

20. The method of claim 19, wherein the cannula 
has an internal bore of between about 0.40 to 2.90 
centimeters » 

21. The method of claim 14, wherein the cannula 
is adjustable in its angulation to accommodate a 
cephalad to caudad and horizontal to vertical line of 
vision* 

22. The method of claim 14, further comprising 
the step of visualizing certain areas for direct 
inspection with viewing means having the capability of 
turning comers. 

23. The method of claim 14, wherein the 
foraminotomy includes decompressions, 

24. The method of claim 14, wherein the 
foraminotomy includes discectomies. 

25. The method of claim 14, wherein the other 
surgical procedures include fusions. 
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2 , Mthoa of olala «»«in the other 

3 surgical procedures a. dell 

3 Pharmaceuticals and bio-active devices. 

f fQ ™^oto. y « other eurgicel procedure, 1721 L M 
» of a human patient, comprising the steps of, 

(a) puncturing the patient's bade at a 
location approximately x to 8 centimeters from the 
S "f*" * «- ^=ed laterelly th.«fri 

»ld puncture extending between the transverse ' 
processes of adjacent vertehrae, and creating an 
opening to the transverse process of a vertla" 

dancing Z ZtTZ ^ ea r U *"* *" - 

^fecof^^—:™;- 

cannula, ' lnt " dMin * «ans into the 

located r P0Sl " 9 SplMl 00111 ««e root 

located u, the forego of the vertebrae- 

to allow vi'slxll" 5 "'' 3 **" M3le ° £ ttS - " 

the patient. "* a ° 0MS *° «» *«-»« of 

too step of^ie"^ : lal " ^ oonprising 



29. The method of claim 27, wherein the puncture 
wound is an incision generally less than 3 centimeters 
in length. 

30. The method of claim 29, wherein the puncture 
wound is between about 0.50 to 2.50 centimeters. 

31. The method of claim 27, further comprising 
the steps of: 

(h) passing a trocar into the puncture wound 
and directing the trocar at an angie of approximately 
30 to 45- off the vertical axis of a midline of a 
patient's back; 

(i) passing the cannula over the trocar and 
advancing it to the lateral face of the facet joint of 
the vertebrae/ and 

(jj- removing the trocar from the wound. 

32. The method of claim 27, wherein the cannula 
has an outer diameter between about 0.50 to 3.00 
centimeters and is of a length between about 2.0 to 
10.00 centimeters. 

33. The method of claim 32, wherein the cannula 
has an internal bore of between about 0,40 to 2.90 
centimeters. 

34. The method of claim 27, wherein the cannula 
is adjustable in its angulation to accommodate a 
cephalad to caudad and horizontal to vertical line of 
vision. 



35, The method of claim 27, further comprising 
step of visualizing certain areas for direct 



turning earners, 

36 



The method of claia 27, wherein the 
foraainotomy includes decompressions. 

37, *he toe t h od of claia 27 , wherein the 
foraainotomy includes discectoaies. 

38 ^ e aethQ d of claia 27, wherein the other 
surgical procedures include fusions. 

surJ 9 ; meth ° d ° f Cl3la Wherei » **■ Other 

surgical procedures include the delivery cf 
Pharmaceuticals and bio-active devices. 
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4o * raethoa for percutaneougly p8tforrai f oraminotomy 

or other surgical procedure in the sp ine of a human ^ 
Patient substantially as hereinbefore described with 
reference to the drawings. 

di sei rA tePfi ' teatUr66 ' C ™» osit ^ compounds 
dxsclosed herein or referred to or indicated ifth. 

individually or collectively, and any and all cognations 
of any two or m0 re of said steps or features 
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